13 



LSI DOCKET NO. 03-1842 

CLAIMS: 

What is claimed is: 

1 . A method for measuring shared contact resistance in a memory cell design, the method 
comprising: 

providing a first test array of main test structures based on a real memory product, 
wherein each main test structure includes at least one shared contact and wherein the first test 
array builds a chain of shared contact resistance from a first contact point to a second contact 
point; 

applying voltage to the first test array from the first contact point to the second contact 

point; and 

measuring shared contact resistance in the chain of shared contact resistance. 

2. The method of claim 1 , further comprising: 

providing a second test array of first supplemental test structures based on the real 
memory product, wherein each first supplemental test structure includes at least one shared 
contact and wherein the second test array builds a chain of shared contact resistance on a silicon 
island side of the shared contacts in the second test array from a first contact point to a second 
contact point; 

applying voltage to the second test array from the first contact point to the second contact 
point; and 

measuring silicon island side resistance in the chain of shared contact resistance on the 
silicon island side of the shared contacts in the second test array. 

3. The method of claim 2, fiirther comprising: 

subtracting the measured silicon island side resistance from the measured shared contact 
resistance to determine a poly side resistance. 
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4. The method of claim 1 , further comprising: 

providing a third test array of second supplemental test structures based on the real 
memory product, wherein each second supplemental test structure includes at least one shared 
contact and wherein the third test array builds a chain of shared contact resistance on a poly side 
of the shared contacts in the third test array from a firet contact point to a second contact point; 

applying voltage to the third test array from the first contact point to the second contact 
point; and 

measuring poly side resistance in the chain of shared contact resistance on the poly side of 
the shared contacts in the fliird test array. 

5 . The method of claim 4, fiirther comprising: 

subtracting the measured poly side resistance from the measured shared contact resistance 
to determine a silicon island side resistance. 

6. The method of claim 1 , further comprising: 

providing a fourth test array of third supplemental test structures based on the real 
memory product, wherein the fourth test array builds a chain of silicon island connection line 
resistance in the fourth test array from a first contact point to a second contact point; 

applying voltage to the fourth test array from the first contact point to the second contact 
point; and 

measuring silicon island connection line resistance in the chain of sihcon island 
connection line resistance in the fourth test array. 

7. The method of claim 6, further comprising: 

subtracting the measured silicon island connection line resistance from the measured 

shared contact resistance. 
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8. The method of claim 6, further comprising: 

providing a fifth test array of fourth supplemental test structures based on the real 
memory product, wherein the fifth test array builds a chain of poly comiection line resistance in 
the fifth test array from a first contact point to a second contact point; 

applying voltage to the fifth test array from the first contact point to the second contact 

point; and 

measuring poly comiection line resistance in the chain of poly comiection line resistance 
in the fifth test array. 

9. The method of claim 8, fiirther comprising: 

subtracting the measured poly comiection Ime resistance from the measured shared 

contact resistance. 

10. The method of claim 8, further comprising: 

subtracting the measured silicon island comiection Une resistance and the measured poly 
connection line resistance from the measured shared contact resistance. 

11. An apparatus for measuring shared contact resistance in a memory cell design, the 

apparatus comprising: 

a first test array of main test structures based on a real memory product, wherein each 
main test structure includes at least one shared contact and wherein the first test array builds a 
chain of shared contact resistance from a first contact point to a second contact point; 

a tester, wherein the tester applies a voltage to the first test array from the first contact 
point to the second contact point and measures shared contact resistance in the chain of shared 
contact resistance. 

12. The apparatus of claim 1 1 , fiirther comprising: 

a second test array of first supplemental test sfructures based on the real memory product, 
wherein each first supplemental test structure includes at least one shared contact and wherein 
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the second test array builds a chain of shared contact resistance on a silicon island side of the 
shared contacts in the second test array from a first contact point to a second contact point, 

wherein the tester applies a voltage to the second test array fi-om the first contact point to 
the second contact point and measures siUcon island side resistance in the chain of shared contact 
resistance on the silicon island side of the shared contacts in the second test array. 

13. The apparatus of claim 12, wherein the tester subtracts the measured silicon island side 
resistance from the measured shared contact resistance to determine a poly side resistance. 

14. The apparatus of claim 1 1 , further comprising: 

a third test array of second supplemental test structures based on the real memory 
product, wherein each second supplemental test structure includes at least one shared contact and 
wherein the third test array builds a chain of shared contact resistance on a poly side of the shared 
contacts in the third test array from a first contact point to a second contact point, 

wherein the tester applies a voUage to the third test array from the first contact point to 
the second contact point and measures poly side resistance in the chain of shared contact 
resistance on the poly side of the shared contacts in the third test array. 

15. The apparatus of claim 14, wherein the tester subtracts the measured poly side resistance 
from the measured shared contact resistance to determine a silicon island side resistance. 

1 6. The apparatus of claim 1 1 , further comprising: 

a fourth test array of third supplemental test structures based on the real memory product, 
wherein the fourth test array builds a chain of silicon island connection line resistance in the 
fourth test array from a first contact point to a second contact point, 

wherein the tester appUes a voltage to the fourth test array from the first contact point to 
the second contact point and measures silicon island connection line resistance in the chain of 
silicon island connection line resistance in the fourth test array. 
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17 Theapparatusofclaiml6,whereinthetestersubtractsthemeasuredsilic^ 
connection line resistance from the measured shared contact resistance. 

18 The apparatus ofclaim 16, further comprising: 

S afJestarrayoffourthsupplementalteststructuresbasedontherealmemo^^ 

..ereinthefitthtestarrayhuildsachainofpolyco^ectionlineresistanceinthefr^ 
from a first contact point to a second contact point, 

^„dco„«c.poi„. ana m«poly connection Un^rcistanceinftechainofpoly 
10 connection line resistance in the fifth test array. 

,9. ^eapparatusofCaim ,8.. herein the. ester snhtracts tire measn^ poly connection hne 
resistance from tire measured shared contact resistance. 
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20 TheapparatnsofclaimI8.wheren,thetesters«b«ac,sti,enreas«redsiUconUland 
leotionhLsistanceandtiren,easnredpolyconneet.o„lineresis»ceti.rnti,enteasured 



shared contact resistance. 



